Characteristics of contractile response of isolated portal veins from chronic portal hypertensive rats under altered levels of external K+, Ca2+, and norepinephrine concentrations: a comparison with normal Wistar rats.
We studied contractile properties of portal veins isolated from chronic portal hypertensive rats (PHR) resulting from liver cirrhosis, a model obtained by repeated subcutaneous injections of CCl4 (2 mg/kg) twice weekly for over 45 weeks. Portal venous pressure in vivo was significantly higher in PHR (167.0 +/- 38.7 mmH2O) than in the control normal Wistar rats (NWR) (102.0 +/- 25.5 mmH2O). A pair of portal veins from PHR and NWR were mounted longitudinally in an organ bath and perfused with Tyrode's solution with different K+, Ca2+, and norepinephrine concentrations. The isometric tension was measured by a strain-gauge. Under control conditions, spontaneous phasic contractile force, corrected by cross-sectional area, was greater, and the frequency was lower in PHR than in NWR preparations. The averaged peak contractile force measured at different [K]o (5.4-86.4 mM) was also greater in PHR than in NWR. Force of the tonic contraction measured at different [Ca]o (0.45-5.4 mM), under conditions of 86.4 mM [K]o was significantly larger in PHR than in NWR preparations. However, the Ca2+ sensitivity of both preparations was the same. D-600 (greater than or equal to 0.1 microM) inhibited the tonic contraction in both preparations with an identical sensitivity to the drug. In the presence of norepinephrine (10 microM), the Ca2+ sensitivity of the tonic contraction increased both in PHR and NWR preparations. The increase was more pronounced in PHR and was completely reversed in the presence of the alpha 1-adrenoceptor blocker, prazosin (0.1 microM). The alpha 1-adrenoceptor sensitivity to norepinephrine was not altered in PHR preparations. The rate of Ca2+ release and uptake of intracellular Ca2+ seemed identical in both preparations. Thus, in the absence of norepinephrine, the phasic and tonic contractile forces of portal veins from PHR are larger than that of NWR, probably due to increased membrane Ca2+ permeability. The PHR preparations have a higher affinity for external Ca2+ in the presence of norepinephrine, an additional factor contributing to elevation of portal blood pressure in the presence of chronic liver cirrhosis.